Production of mouse monoclonal anti-idiotypic antibodies specific to epitopes of tumor-associated mucin TAG-12.
The tumor-associated mucin-glycoprotein TAG-12 is strongly expressed in approximately 96% of all breast cancer patients and nearly 68% of all ovarian cancers. The experimental results of this work indicated that humoral immune response against TAG-12 is possible. Immunization with anti-idiotypic monoclonal antibodies produces this response. In this experiment, anti-idiotypic monoclonal antibodies represent the internal image of a specific epitope on TAG-12. Monoclonal antibody (MAb) 12H12 was selected to produce anti-idiotypic antibodies (anti-Ids) because of its high reactivity with TAG-12. Syngeneic murine anti-Ids were developed by immunization of BALB/c mice with the 12H12-Fab-KLH conjugate. A competitive assay with purified TAG-12 was utilized to identify anti-Ids with mirror image function. Two MAbs with "internal image" specificity were selected, 5H8 and 5H2. Two New Zealand White rabbits were immunized with 5H8. Serum samples tested 6 weeks after the initial immunization showed comparable titers against TAG-12. The binding capacities of the rabbit sera to different human breast as well as nonbreast cancer cell lines demonstrated strong binding with TAG-12-positive breast cancer cell lines. Competitive inhibition assays demonstrate that Ab3 and purified TAG-12 totally inhibit the binding of 12H12 antibody to TAG-12-positive cells. No inhibition was detectable with unrelated MAbs or normal mouse immunoglobulin. Binding assays with polyclonal Ab3 serum and several human cancer cell lines showed reactivity to nearly every tested cell line. Soluble TAG-12 showed no inhibition, indicating that this binding is due to a different set of idiotypes. Anti-Id 5H8 elicited an immune response to TAG-12. Utilization of anti-Id as a vaccine against the breast cancer-associated tumor antigen TAG-12 was successfully demonstrated in a xenogeneic animal model.